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Abstract 
The importance of the service orientation and its advantages regard to the information system of the company, confront us 
to a new challenge. It is primarily a question, of ensuring the decisional aspect of the information system of company by 
adopting the oriented architecture services like a support architecture.  This engineering must ensure on the one hand the 
flexibility of the information system and on the other hand, avoids the redevelopment of system at the request of the 
decisions.  In the actual position, several obstacles force the installation of the SOA within the company.  It is basically a 
question of the lack of architecture to be implemented to define the services architecture within the information system of 
the company, which takes into account the decisional aspect. Moreover, there’s no existing work which treats this challenge. 
In this paper, we describe an extended Service-Oriented Architecture - SOAda for supporting a decision aspect. We also 
present our mete-model MDS (Model decisional of service) to define a new set of concepts necessary for modeling the 
three sights. Some of them are already known, whereas others are new and are proposed as an element of this work by 
means of a meta-model. 
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1. Introduction 
At present, Services Oriented Architecture is mainly intended to intervene on the level of: trade and 
computing system of the companies by presenting their various applications in the form of a set of independent 
modules able to be made up called services. Nevertheless, in search of agility, the SOA must exceed the 
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technical frame-work related on data processing and trade level to touch the decisional level of the company. In 
this direction, the true challenge consists in extending the SOA to the decisional aspect of the company. 
Several research tasks were interested in the problem of identification of services ([7], [18], [9], [8], [12], 
[13], [20] [21], [22]). The majority of this work led to a prag-matic step whose decision aspect is not treated, 
even not exists. The decisional vision of the company is considered by all the approaches like under process, 
and it is left as a not developed black box. 
  The objective of our work is to propose to extend the Services Orientated Archi-tecture on the decisional 
aspect of the company. Thus, the result is a Service Oriented ecosystem directed services which includes 
services belonging at various levels: trade, information and decisional level.  The resulting services guarantee 
the agility of the company and offer the necessary architecture and infrastructure to adhere to deci-sion 
scenarios. We called this new architecture based on services and integrates the decisional aspect: SOAda: 
Service Oriented Architecture with a Decision Aspect. 
For the development of this paper, we put some direct questions which we tried to answer:   
What are the various service types (business, information and decisional) which exists within a company?  
What is the relation between the services and the processes of company?  
Which level of granularity is necessary to define for the services in order to ensure an easy management and 
a maximum re-use?   
2. State of the art  
Currently, all the development approaches based on the services proposed by re-search, consider that the 
adoption of SOA includes only the trade and the data-processing sight of the company.  We briefly present this 
work according to a chrono-logical order.  
 Service Oriented Analysis and Design  (SOAD) is an approach improved and in-terdisciplinary of service 
modeling, suggested by [5], on the basis of existing devel-opment and notations processes.   
  Service-Oriented Modeling and Architecture  (SOMA) illustrates the activities of a modeling method based 
on service, proposed by [8].  For the identification and the specification of service, it combines the three 
approaches of ascending, downward analysis and middle-out.  
[11] propose the adoption of the process development Rational Unified Pro-cess  (RUP) for the development 
based on services.  But propose, in addition, to adapt it so that it can answer certain specific characteristics of 
this type of environ-ment.  
A conceptual model, presented by [12] and called M4SOD (Method For Service Oriented Development), the 
goal is to formalize the development process SOA. This method stresses the phases of identification and 
realization of the services.  
 [13] propose an approach of modeling and design of system based on  SOA which uses the architecture 
directed by the models (Model Driven Architecture, MDA). 
 Service-Oriented Unified Process (SOUP), a development process intended for the system based on SOA 
and suggested by [14], re-use the best elements of RUP and XP (Extreme Programming).   
[15] proposes the approach the Services Oriented Company which treats the prob-lem of collaboration 
between firms. [17] treats also the problem of collaboration  
The recent approaches are developed at the base of the SoaML (Service oriented architecture Modeling 
Language) language. Currently Three equipped methods use this SoaML language for services modeling.  The 
1st method was proposed by [7], it was integrated in 2.9 version of the SOMA method (Service-Oriented 
Modeling and Architecture) proposed by [8] and supported by RSA (Rational Software Architect).  The 2nd 
method is proposed by [16] and is supported by the tool ModeDriven.  Last-ly, the 3rd method MBDS (Model-
Based Development with SoaML) is proposed by [10] and is supported by the modeling tool “Modelio” of 
SOFTEAM. The authors of these three methods take an active part in the SoaML specification what results in 
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the existence of two alternatives of services modeling in the specification. But there’s no work that treat the 
decision problem. 
All the approaches of services identification presented in the state of the art are limited to the trade level and 
information system for SOA design, there’s no approach in the literature that propose a solution for the 
decisional aspect in this type of archi-tecture.  
We note that in the literature, we can find work on the development of the deci-sion-support systems based 
on SOA. The first work is that proposed by [19], whose title is “a Decision support System for a precise 
irrigation based on SOA”, the decision making aid selected assistance system select the adequate service 
according to the needs for the users of different BPMs, then it set up the model. At the end, it gives the exact 
instruction to the irrigation. The second architecture is proposed by the [3], who proposes a flexible Service 
Oriented Architecture of planning and decision-making aid for an environment of information management. 
The work of [1], which consists in proposing a Service Oriented Architecture for a decision making aid system 
for inter-agencies fuels treatment (Interagency Fuels Treatment Decision Support System (IFT-DSS)). The 
presented works relate the development of the Decision Making Aid Systems based on SOA architecture to a 
well-defined field. 
The goal of our work is to extend the SOA architectures by a decisional aspect, we always keep the business 
and informational sights of the company. For this purpose, we propose in this paper, a new SOA model pressed 
on decision model : IDC of Si-mon [4], named MDS (Decisional Model of the Service). 
The originality of our proposal is due to the simultaneous use of the Service orient-ed Architecture (SOA) 
and the decision model (IDC). The literature does not offer examples of coupling these two types of reality 
representations. Our architecture is based on IDC model of SIMON [4] to propose an innovating architecture 
which deals with the decisional sight of the trade process. 
3. The decision making processes in the organizations 
A decision is choice out of several alternatives (options) made by the decision maker to achieve some 
objective s in a given situation [24]. Business decisions are those, which are made in the process of conducting 
business to achieve its objective in a given environment. According to the work of [27], many models were 
developed, in order to represent the various phases of the decision-making process [26]. The most known 
model is that proposed by Simon [4], that is to say the model IDC, which is composed of the three following 
phases: Intelligence (comprehension), De-sign (design) and Choice (choice). A fourth phase called “Review or 
implementation” was added later on with the model (Fig 1). These phases do not proceed in a sequen-tial way; 
they are the subject of flashbacks, adjustments, corrections, resumptions of former results,…  
H. Simon, proposes the IDC model (Intelligence Choice Design). In its model Simon proposes to distinguish 
three phases in decision making:  
The comprehension of the situation (Intelligence): the leader must seek the relevant information, on the 
situation.  
Design of the solutions (Design): the leader enters the concrete creative phase where he imagines scenarios, 
proposes action plans, and thinks a posteriori on the initial phase of comprehension.  
The choice (choice) between the various solutions.  
Choice 
Design Choice ReviewIntelligence 
Fig. 1. Model IDC of the decision-making process [4]
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4. SOAda Architecture 
SOAda proposes a new Architecture for the development of the SOA. It considers three points of view 
which must be analyzed in order to develop SOA. The Business and Information level are inspired from the 
works of [6], [15], [5], [10] and [20], our contribution consists on the proposal of the third level which is: 
Decision. Architecture in levels of SOAda comprises (Fig 2):  
The business level: it concentrates on the characteristics and the requirements of the company in which the 
IS (Information System) will be built. The processes busi-ness of the company will be built following an 
orchestration of the various services of company. 
The information level: it concentrates on the functionalities and the processes which must be implemented 
on IS in order to satisfy the needs of the company. it results from the construction of a technical SOA within 
the company. It is about the whole of the data processing services of the company which support the business 
level. 
The decision level: present the decision-making aid services under process. This sight is based on IDC 
model of SIMON [4]. 
 
Fig. 2. SOAda architecture. 
5. Metamodel of SOAda 
SOAda defines a new whole of concepts necessary for modeling the three points of view. Some of them are 
already known, while others are new and are proposed within the framework of this work. By means of a class 
diagram, figure 3 shows the various concepts on which SOAda and their relations are based. 
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 The key concept of the business level of SOAda is the Business service. A business service is a reusable brick 
on a trade level. It corresponds on trade functionalities. It calls upon functional services, these last are services 
of average granularity such as for example the services offering the functionalities related on the management 
of a customer order, or to the calculation of the amount of an order.  In fact, these services expose the concept 
of the function of the information system, and which make it possible to implement the concept of trade 
activity. Example: The list of the orders of a customer on standby; the state of its accounts.  
 
The second part of the meta Ǧ model of the SOA+drelates to the information level of SOAda. The information 
services gather the functionalities offered by the computerized part of the information system and are used by 
the functional services described previously. We distinguish three categories of data processing departments 
which are: the entities services, user interface services of and technical services.   
User interface Services: The user interface services make it possible to manage the communications and the 
dialog with the actors.  
Entities Services (CRUD): The entities services are the services which are focused on key trade objects of the 
information system of the company. They are primarily the services which give access to the informations 
relative to the trade objects. Typically, they are the services which carry out operations of Creation, Reading, 
Update and Delete (CRUD).  
Technical services: The technical services gather the services from the low level making it possible to manage 
the infrastructure of the information system of the company (example: services related on the network 
management, emailing and desktop publishing).   
The role of a technical service is to give access to a given technical resource: we will quote for example the 
access to the relational databases, a printer, emailing, etc. 
As for the third part of the metamodel that relates to the suggested decisional level. The decision services 
gather functionalities offered by the decisional part of the business process and they are used by the services of 
company described previously.   
We propose three service types in this sight (according to Simon model [4]) which are: intelligent, design and 
choice. 
Services of intelligence (intelligent service): intended for the definition of the problem to be solved to reach 
the objectives or the goals of the decision maker. An intelligent service is a service that seeks the relevant 
information in relation with the problem to be solved, by using research algorithms (KPPV, decision trees), or 
indicators that the decision maker needs.  
Services of design (design service): consist in building and studying solutions, using the information that 
Our contribution 
Fig. 3.  MDS: Model Decisional of the Service 
345 Fatima Boumahdi and Rachid Chalal /  Procedia Computer Science  22 ( 2013 )  340 – 348 
 
results from the intelligent service. According to the technique of decision-making aid used, we conceive this 
service type.  
Services of choice (choice service): they have as a function to select one of the solutions elaborate and 
suggested by the design services, this one becoming the result of the decision. We can use the methods of 
decision-making aids multicriterion to conceive the services of choice. 
6. Case study: inventory management 
Inventory management: The process starts with the customer order, the person in charge checks the 
availability of the ordered articles, two cases arise : 
If the articles are available with the ordered quantity then he sends an order to the storekeeper to deliver to 
the customer the available articles and he updates the inven-tory position (To record the movement stock) 
If not in the contrary case (for the articles of which the quantity is unavailable) the person in charge of 
stocks will analyze the inventory position via under process “Ana-lyzing the inventory position” to see the 
classification of each article in the list of the articles in stock i.e. is if it is about an important article 
(Classification ABC), if it is about an article carrying out important CA (Analysis PARETO) and if necessary 
to reach the instrument panel and to check if such an article did not reach its Point of order, in this case the 
person in charge of stocks places the order directly. After the analysis he estimate the quantity to be ordered 
(under process “To estimate the or-ders”) and finally he launches the orders (For each category of articles he 
places an order). The stock management tries to answer the following questions: 
When should stock be restocked? 
What is the necessary quantity to order for each provisioning?  
The figure 4 shows our process with the language BPMN [23]. 
Fig. 4. The inventory management process. 
 
The architecture shown in figure 5 supports decision making inventory manager by SOAda. 
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Fig. 5.  SOAda applied to inventory management 
 
The table 1 summarizes the implementation and modeling of inventory manager. 
 
7. Conclusion and Future Work 
Throughout this article we developed the concept of the SOAda. The basic princi-ple of the company 
appears by triple vision Business / Information / Decision. In this direction, the SOAda is the juxtaposition of 
three models: Trade SOA for the trade level of the company, information SOA for the information level of the 
company and decision SOA for the decisional level of the company. This duality guaranteed the alignment of 
the Information System on the business and the decisional needs and thus allow to the company to gain in 
agility.   
The various contributions carried out in our work are summarized as followed: 
1.  Introduction of the decision aspect into the SOA 
Services Oriented Architecture intervened mainly on the information level of the company. The majority 
of work which treats the service orientation looked at the problem from a technical point of view and their 
starting point was always the data-processing level. SOAda, that we developed, extended the principles of 
the SOA on the totality of the company system. It brought new concepts and it restructured the company 
architecture in manner that it is nimbler and able to take part in decisions from a request. We detailed the 
various concepts introduced by SOAda by presenting the metaϋmodel. 
 
2.  SOAda: extend SOA with decisional aspect 
 We note the complete absence of a Services Oriented Architecture that integrates the decisional aspect. 
The majority of existing works are works on an industrial scale which does not present the decisional 
aspect. This contribution consists in presenting a new construction architecture of SOA taking account the 
needs of decision of its various elements.  The architecture that we developed is based on IDC model of 
SIMON who differentiates our proposal from the existing architectures.  
 
Thus, we showed as illustration an application of the proposal to illustrate how use our architecture. In our 
future work, we envisage the enrichment of our architecture (SOAda) to which we will add new modules and 
new classes which will allow to model the real systems more easily. 
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Table 1. The modeling and realization of inventory manager. 
Modeling(SoaML) Realization



 
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